Seizure-related opening of the blood-brain barrier induced by soman: possible correlation with the acute neuropathology observed in poisoned rats.
In rats poisoned with soman, an irreversible organophosphate anticholinesterase, acute changes in blood-brain barrier (BBB) permeability to proteins were investigated, using Evans Blue (EB)-labelled serum albumin and plasmatic gamma-immunoglobulin G (IgG) as indicators. Confirming previously published data, soman produced a conspicuous seizure-related and reversible BBB opening which was greatest after 30 to 60 min of paroxysmal electroencephalographic (EEG) discharges when signs of cerebral hyperactivity (epileptic EEG pattern, hyperoxia) were also at their height. Topographically, the protein leakage was bilateral and restricted to anatomically defined brain structures, some of which being thereafter sites of parenchymal edema and neuronal damage. In these areas (e.g., the thalamus), the edema is probably, at least in part, "vasogenic" in origin, and the possible contribution of the transient BBB opening to the neuronal lesions was questioned. On the other hand, the hippocampus, a region preferentially affected by the soman-induced acute neuropathology, was always free of any protein leakage, suggesting that the edema is unrelated to vascular damage and "cytotoxic" in nature. Finally, no topographic relationship was shown to exist between the increase in cerebrovascular permeability produced by soman and the histochemically-detected inhibition of the parenchymal total cholinesterases (ChE) or endothelial butyrylcholinesterase (BuChE).